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1 PROJECT MANAGEMENT

1.1 Distribution List

Title

Name

USEPA Remedial Project Manager

Stephen Tzhone

USEPA QA Reviewer

Walter Helmick

Respondents’ Project Coordinator and Anchor QEA Project Manager David Keith
McGinnes Industrial Maintenance Corp. Project Manager Andrew Shafer
International Paper Co. Project Manager Philip Slowiak

integral Project Manager

Jennifer Sampson

Field Lead

Chris Torell

Laboratory QA Coordinator

Craig Hutchings

Database Administrator

Dreas Nielsen

Chemical Testing Laboratory Project Manager

To be determined

To be determined

Chemical Testing Laboratory QA Manager

1.2 Introduction and Task Organization

This Groundwater Study Sampling and Analysis Plan (Groundwater Study SAP) for the San
Jacinto River Waste Pits (SJRWP) Superfund Site (the Site; Figure 1) was prepared on behalf
of International Paper Company (IPC) and McGinnes Industrial Maintenance Corporation

(MIMC) (collectively referred to as the Respondents).

The Respondents have submitted the Remedial Investigation/Feasibility Study (RI/FS) Work
Plan (Anchor QEA and Integral 2010) in fulfillment of the 2009 Unilateral Administrative
Order (2009 UAQO). UAO, Docket No. 06-03-10 was issued by the U.S. Environmental
Protection Agency (USEPA) to the Respondents on November 20, 2009, (USEPA 2009a).
The UAO directs the Respondents to prepare an RI/FS Work Plan for the Site in Harris
County, Texas. This Groundwater Study SAP was created to supplement the RI/FS Work
Plan by describing the groundwater assessment activities to be undertaken in support of
achieving the overall RI/FS goals. Attached to this Groundwater Study SAP are Appendix A
— Field Sampling Plan (FSP) and Appendix B — Benchmark Survey Data.

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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The rationale, scope, and methods provided in this Groundwater Study SAP build upon
previous documents such as the RI/FS Work Plan, Sediment Study SAP (Integral and Anchor
QEFA 2010a) and Soil Study SAP (Integral 2010), and include USEPA/TCEQ comments
provided on the draft version of this document. The Groundwater Study, Soil Study, and
Sediment Study SAPs should be consulted in planning, execution, and reporting of the work
described herein, because soil samples will be collected as part of the Groundwater Study,
and quality assurance (QA) specifications for these soil collections are described in the Soil
and Sediment Study SAPs (Integral 2010 and Integral and Anchor QEA 2010). Lastly, the
work described in this Groundwater Study SAP will be performed in compliance with the
project Health and Safety Plan (Anchor QEA 2009).

This section reviews the organizational structure for activities associated with the
Groundwater Study, including project management and oversight, fieldwork, sample
analysis, and data management. The organizational structure for this project is illustrated in

Figure 2. Contact information for key personnel is provided in Section 1.3.

For consistency, this Groundwater Study SAP has been organized as previous SAPs and
certain text has been duplicated from those documents, as the information from those

documents applies equally to this work.

1.3  Project Organization

MIMC and IPC have retained Anchor QEA and Integral Consulting, Inc. to perform this
Groundwater Study SAP. The primary contacts for each organization, including USEPA

oversight, are provided in the following tables:

Title Name Contact Information
USEPA Stephen Tzhone U.S. Environmental Protection Agency
Region 6

1445 Ross Avenue
Dallas, TX 75202-2773
(214) 665-8409
tzhone.stephen@epa.gov

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
San Jacinto River Waste Pits Superfund Site 2 090557-01



mailto:tzhone.stephen@epa.gov

Project Management

Title Name Contact Information
McGinnes Industrial Maintenance Andrew Shafer McGinnes Industrial Maintenance Corp.
Corporation Project Manager 9590 Clay Road
Houston, TX 77080
(713) 772-9100 Ext. 109
dshafer@wm.com
International Paper Company Philip Slowiak International Paper Company

Project Manager

6400 Poplar Avenue
Memphis, TN 38197-0001
(901) 419-3845
philip.slowiak@ipaper.com

The names and quality assurance (QA) responsibilities of key project personnel for Anchor

QEA and Integral are provided below. These tables may be revised in a future addendum

(described below, to be submitted on behalf of IPC), as appropriate.

SAP Personnel Quality Assurance Responsibilities

Title

Responsibility

Name Contact Information

Project
Coordinator

Coordination of project information and
related communications on behalf of
IPC and MIMC

David Keith Anchor QEA, LLC
614 Magnolia Avenue
Ocean Springs, MS 39564
(228) 818-9626
dkeith@anchorgea.com

Corporate Health | Oversight of health and safety program David Anchor QEA, LLC
and Safety for field tasks associated with RI/FS Templeton 1423 Third Avenue
Manager Suite 300
Anchor QEA Seattle, WA 98101
{(206) 287-9130
dtempleton@anchorgea.com
Field Lead Field data collection and Chris Torell Anchor QEA, LLC
Anchor QEA implementation of the Health and 290 Elwood Davis Road
Safety Plan in the field Liverpoo!, NY 13088
{(315) 453 9009
ctorell@anchorgea.com
Project Database Database development and data Dreas Integral Consulting Inc.
Administrator management Nielson 411 First Avenue South
Integral Suite 550
Seattle, WA 98104

{206) 957-0351
dnielson@integral-corp.com
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Title Responsibility Name Contact Information
Project Laboratory | Completeness of QA documentation and Craig Integral Consulting Inc.
QA Coordinator procedures Hutchings 1205 West Bay Drive NW
Integral Olympia, WA 98502

(360) 705-3534
chutchings@integral-
corp.com

The following responsibilities apply to the project manager and QA manager at the analytical

laboratories, which are to be determined, for this task.

The laboratory project manager is responsible for the successful and timely completion of

sample analyses, and for performing the following tasks:

Ensure that samples are received and logged in correctly, that the correct methods
and modifications are used, and that data are reported within specified turnaround
times.

Review analytical data to ensure that procedures were followed as required in this
Quality Assurance Project Plan (QAPP), the cited methods, and laboratory standard
operating procedures (SOPs).

Keep the task QA coordinator apprised of the schedule and status of sample analyses
and data package preparation.

Notify the task QA coordinator if problems occur in sample receiving, analysis, or
scheduling, or if control limits cannot be met.

Take appropriate corrective action as necessary.

Report data and supporting QA information as specified in this QAPP.

The laboratory QA manager is responsible for overseeing the QA activities in the laboratory

and ensuring the quality of the data for this project. Specific responsibilities include the

following:

Oversee and implement the laboratory’s QA program.

Maintain QA records for each laboratory production unit.

Ensure that QA and quality control (QC) procedures are implemented as required for
each method and provide oversight of QA/QC practices and procedures.

Review and address or approve nonconformity and corrective action reports.

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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e Coordinate response to any QC issues that affect this project with the laboratory

project manager.

1.4 Problem Definition and Background

On March 19, 2008, USEPA added the Site to the National Priorities List (NPL), and the 2009
UAO requires that an RI/FS be conducted at the Site. The RI/FS will be undertaken to

address the following objectives:

e Characterize the nature and extent of Site-related contamination.

e Evaluate the physical characteristics of the Site and physical processes governing fate
and transport of Site-related contaminants.

e Perform a baseline human health risk assessment (BHHRA) and a baseline ecological
risk assessment (BERA).

e Ifunacceptable risk is identified in the BHHRA or BERA, develop and evaluate

potential remedial alternatives for the Site.

A comprehensive description of the work to be performed, the methods to be used, and the
schedule of activities that will address these objectives was presented in the RI/FS Work
Plan, and are expanded upon in this Groundwater Study SAP (for groundwater-related
activities). Once the RI/FS is complete, and if unacceptable risks exist, a remedy will be
chosen, and following public comment, USEPA will document final selection of the remedy

in a record of decision (ROD).

In late October 2010 (following initial submission of this draft Groundwater Study SAP for
USEPA review), USEPA expressed concerns that historical uses of land to the south of I-10
may have resulted in contamination of soils in that area from the disposal of wastes, similar
to those disposed of at the northern impoundments (Figure 1). The conceptual site model
(CSM) and Site history presented in the RI/FS Work Plan do not address historical waste
disposal in areas south of Interstate Highway 10 (I-10), or any related releases of hazardous

substances, contaminant transport, or exposure pathways.

USEPA is requiring that the investigation include areas south of I-10 and IPC, but not
MIMC, has agreed to perform the investigation in that area. MIMC’s position is explained in

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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a letter to USEPA from MIMC’s legal counsel dated October 21, 2010. In response to
USEPA’s demand, and based on subsequent discussions, this revised Draft Groundwater
Study SAP includes conceptual consideration of this southern impoundment. This
consideration of the southern impoundment does not waive the legal position of MIMC as set
out in the aforementioned October 21, 2010, letter. A more detailed historical description of
the area south of I-10, a related CSM and, if warranted, a proposed groundwater sampling
design will be presented on behalf of IPC in an addendum to this SAP (including an FSP
addendum, as appropriate, to the sampling stations and methods that would be required),
following a closer review of historical information for this area and verification of potential
impacts. As such, unless specifically noted herein, information and discussions in this
Groundwater Study SAP pertain to the impoundments located north of I-10. In particular,
local geology and hydrogeology (discussed below) will need to be verified in the southern
impoundment area, but are assumed at this time to be similar to area of the northern

impoundments.

14.1 Site Description

The Site consists of impoundments, built in the mid-1960s for disposal of paper mill wastes,
and the surrounding areas containing sediments and soils potentially contaminated with the
waste materials that had been disposed of in these impoundments. Two impoundments,
together approximately 14 acres in size, are located on a 20-acre parcel immediately north of
the I-10 Bridge and on the western bank of the San Jacinto River, in Harris County, Texas

(Figure 1).

USEPA has identified an area south of 1-10 to be investigated, based on historical documents
and aerial photographs indicating that an additional impoundment was constructed south of
I-10, on the peninsula of land directly south of the 20 acre parcel, and also was used as a
paper mill waste disposal area in the mid-1960s for paper mill waste similar to that disposed
of in the two impoundments. A Texas State Department of Health (TSDH) inspection report
dated May 6, 1966, indicates that this older impoundment contained a pond approximately
15 to 20 acres in size (TSDH 1966). Figure 1 shows both the known 1966 perimeter of the

impoundments north of I-10 and the potential area of investigation of groundwater south of

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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1-10. Related uncertainties will be addressed in the Groundwater SAP Addendum to be
submitted on behalf of IPC.

14.1.1 Impoundment Construction

The northern impoundments are approximately 14 acres in size, built in the mid-1960s for
disposal of paper mill wastes, and the surrounding areas containing sediments and soils
potentially contaminated with the waste materials that had been disposed of in the
impoundments. The northern set of impoundments is located on a partially submerged 20-
acre parcel of real estate on the western bank of the San Jacinto River, in Harris County,
Texas, immediately north of the Interstate Highway 10 (I-10) Bridge over the San Jacinto
River (Figure 1).

In 1965, the northern impoundments were constructed by forming berms within the
estuarine marsh, to the west of the main river channel. These impoundments at the Site
were divided by a central berm running lengthwise (north to south) through the middle, and
were connected with a drain line to allow flow of excess water (including rain water) from
the impoundment located to the west of the central berm, into the impoundment located to
the east of the central berm (Figure 1). The excess water collected in the impoundment

located to the east of the central berm was pumped back into barges and taken off-Site.

Additional details about the construction and operation of the impoundment south of I-10
will be described in the Soil SAP Addendum to be submitted on behalf of IPC. However,

some information is currently available to describe the spatial extent of possible impacts of
the waste disposal activities that occurred south of I-10. As discussed above, two potential
impoundment perimeters have been identified by USEPA. The larger of these perimeters,

based on TSDH information, has been presented on Figure 1.

1.4.1.2 Waste Disposal and Waste Characteristics

In 1965 and 1966, pulp and paper mill wastes (both solid and liquid) were reportedly
transported by barge from the Champion Paper Inc. paper mill in Pasadena, Texas and
unloaded at the Site into the impoundments where the waste was stabilized and disposed.

The excess water from these impoundments was pumped back into barges and taken off-Site.

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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The Champion Paper mill used chlorine as a bleaching agent, and the wastes that were
deposited in the impoundments have recently been found to be contaminated with
polychlorinated dibenzo-p-dioxins, polychlorinated furans (dioxins and furans), and some
metals (TCEQ and USEPA 2006); additional discussion of the chemical constituents typical of
materials like those deposited in the impoundments is provided in Section 1.5 of the
Sediment SAP (Integral and Anchor QEA 2010). The impoundments were used for waste
disposal from September 1965 until May 1966, until both impoundments were filled to
capacity. Since the eastern impoundment north of I-10 was used to dewater the western
impoundment north of I-10 (as noted above), the capacity of the eastern impoundment for

waste disposal is thought to have been less than that of the western impoundment.

The lateral and vertical extent of any solid wastes remaining in the area, or of soils
contaminated by liquid wastes, will be addressed by soil sampling to be described in the Soil
SAP Addendum to be submitted on behalf of IPC. Impacts to groundwater, if any, will be
addressed by the Groundwater Study SAP addendum to be submitted on behalf of IPC.

1.4.1.3 Changes Over Time

Physical changes at the Site in the 1970s and 1980s, including regional subsidence of land in
the area due to large scale groundwater extraction and sand mining within the river and
marsh to the west of the impoundments, have resulted in partial submergence of the
impoundments north of I-10 and exposure of the contents of these impoundments to surface
waters. Historical aerial photography does not indicate that any part of the land south of
I-10, or any southern impoundment, has been submerged as a result of subsidence.

Based upon review of U.S. Army Corps of Engineers (USACE) approved dredging permits,
dredging by third parties has occurred in the vicinity of the perimeter berm at the northwest
corner of the northern impoundments. Recent samples of sediment in nearby waters north
and west of the northern impoundments (University of Houston and Parsons 2006) indicate
that dioxins and furans are present in nearby sediments at levels higher than levels in
background areas nationally (USEPA 2002a).

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
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1.4.1.4 Surrounding Land Uses

As discussed in the RI/FS Work Plan, freshwater, estuarine, and marine habitats occur in the
vicinity of the Site (Anchor QEA and Integral 2010). Residential, commercial, industrial,

and other land use activities occur within the preliminary Site perimeter and in the

- - surrounding area. Residential development on the eastern bank of the river is present within

0.5 mile of the Site. The northern impoundments are currently occupied by estuarine
riparian vegetation to the west of the central berm, and are consistently submerged even at
low tide to the east of the central berm. Estuarine riparian vegetation lines the upland area
that runs parallel to I-10 and the uplands west of the northern impoundments. The area
south of I-10, in which the southern impoundment was constructed, is currently under
industrial or business uses including use by a towing company, a shipbuilding company, and
ashipyard. Additional Site uses may have existed in the past, and will be assessed as part of
the SAP addenda to be submitted on behalf of IPC. A sandy intertidal zone is present along
the shoreline throughout much of the Site (Figure 1).

1.4.1.5 Local Geology

In the Site area, the surface and underlying local soils include Holocene alluvial deposits and
the Beaumont Formation, which is the youngest and uppermost of the series of coast-parallel
Pleistocene deposits that make up the Gulf Coast Aquifer System (GCAS). The soils of the
Beaumont Formation are dominated by clays and silts that were deposited in a fluvial-deltaic
environment and that thicken seaward (Van Siclen 1991). The Beaumont Formation and
overlying recent alluvial soils make up the uppermost units of the Chicot Aquifer (USGS
2002) which is discussed along with the Evangeline Aquifer in section 1.4.1.7 below.

Figure 3 shows a fence diagram of former impoundment berm soils and river sediments in
the vicinity of the waste impoundments, based on recent geotechnical borings completed at
the Site and four borings completed previously by the Texas Department of Transportation
(TXDOT). The soil borings confirm the presence of berm soils and recent alluvial sediments
(interbedded clays, silts and sands), underlain by approximately 10 to 20 feet of Beaumont

Formation clay. Additional discussion of the regional and local hydrogeology follows.
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1.4.1.6 Regional Hydrogeology
The GCAS is located along the coast of the Gulf of Mexico and has been divided into four

units; the Chicot and Evangeline Aquifers, Burkeville confining unit, and Jasper Aquifer.
Fach of these hydrogeologic units has particular hydrogeologic properties. The Site, located
in Harris County, is above the Chicot and Evangeline Aquifers as shown in Figure 4. The
Evangeline Aquifer is the deeper aquifer and it consists of the Goliad Sand Formation, which
overlies the Burkeville confining unit of the Fleming Formation (not shown). The Burkeville
unit is considered the basal unit within the Houston area and is a “no-flow” unit that
separates the two above-mentioned aquifers from the more dense saline waters below. The
base of the Evangeline Aquifer ranges from 5,000 feet below mean sea level (MSL) south of
the coastline to slightly more than 200 feet above MSL at its northern, up-dip extent. The
aquifer extends as far north as Washington County, Walker County, and surrounding
counties and is thinnest in the up-dip direction. The Evangeline Aquifer has shallow water
table conditions in these locations and becomes confined when moving southward through
the Houston area toward the coast (USGS 2002).

The near-surface stratigraphy at the Site, as described above, makes up the uppermost units
of the Chicot Aquifer. In stratigraphic order from youngest to oldest, the Chicot Aquifer
consists of the Holocene surficial river alluvium underlain by the Beaumont, Montgomery,
and Bentley Formations, and Willis Sand Formations (USGS 2002). The formations within
the Chicot Aquifer are shown on the inset table on Figure 5, along with the surficial geology
and locations of nearby groundwater wells (discussed below). Similar to the Evangeline
Aquifer, the Chicot Aquifer extends from the coastline to the north of Houston into Austin,
Waller, Polk, and surrounding counties, but not as far north as the Evangeline Aquifer
(Figure 4). The base of the Chicot Aquifer is located more than 1,500 feet below MSL near
the coast, to more than 100 feet above MSL near the upland limit of the aquifer. Like the
Evangeline, the Chicot Aquifer has shallow water table conditions in upland locations and
becomes confined by the Beaumont Formation clays and silts moving south through the
Houston area toward the coast (USGS 1997).

Groundwater elevation maps for the Evangeline and Chicot Aquifers show that regional
groundwater flow is directed down dip (i.e., approximately southeast) towards the Gulf of

Mexico (USGS 2002). On a net flow basis, shallow groundwater discharges to the river and
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provides some of the river baseflow. Under high tide and river flow conditions, it is expected
that a temporary gradient reversal will exist which causes rivers water to temporarily
recharge the shallow alluvium adjacent to the river. Recharge to the Chicot Aquifer
primarily occurs in the northern up-dip outcrop areas shown in Figure 6 where the
Beaumont Formation is thinner or nonexistent. This area of recharge for the Chicot Aquifer
is well up-gradient from the Site. As described later in this report, the fine-grained
Beaumont Formation clays and silts separate the shallow alluvium from the underlying
formations of the Chicot Aquifer and greatly restrict any recharge that might occur from

alluvium to the Chicot Formations underlying the Beaumont (USGS 1997).

The Chicot Aquifer is used as a drinking water source within the greater Houston area, but
water used for this source is pumped from wells screened much lower in the aquifer (i.e.,
below the Beaumont Formation). Although there are some upper Chicot Aquifer wells,
privately owned, near the Site (see below), infiltration of surface waters or shallow
groundwater into the lower units of the Chicot Aquifer would likely be prevented by the
thick sequence of the clay and silt deposits of the Beaumont Formation, effectively isolating
the lower portion of the Chicot Aquifer from shallower groundwater and surface water in
the Site vicinity (USGS 2002).

1.4.1.7 Local Hydrogeology

The local water table (i.e., shallow groundwater) is found near land surface in the shallow
alluvium sediments, generally at the approximate elevation of the San Jacinto River water
surface. Groundwater movement in the shallow alluvium in the Site area is likely dominated
by surface water/groundwater interactions with the river, which surrounds the former
impoundments. In regions such as the Site area (i.e., shallow water table, relatively flat
topography), shallow groundwater typically discharges to surface water bodies (Fetter 1994;
Freeze and Cherry 1979). This reach of the San Jacinto River watershed is an area of
minimal recharge to aquifers and would therefore likely have flat groundwater gradients (see
Figure 6; USGS 1997). The Beaumont Formation clays and silts under the Site isolate shallow
groundwater in the Holocene alluvium and in the San Jacinto River sediments from the
underlying formations of the Chicot Aquifer. This presence of the Beaumont Formation

clays and silts underlying the alluvium are shown on the fence diagram in Figure 3.
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There are three! groundwater wells near the east bank of the San Jacinto River that are
within approximately 3,000 feet of the impoundments (Figure 5, Table 1). The Harris
County WCID 1 (#6516506) well penetrates the Lower Chicot Aquifer at a depth of 537 feet
(elevation -497 feet MSL) and is approximately 1,000 feet due east of the former
impoundments. A well owned by C. Fitzgerald (#6516812) penetrates the Upper Chicot
Aquifer at a depth of 125 feet (elevation -95 MSL) and is approximately 1,900 feet southeast
of the former impoundments. A well owned by Vahlco Corp. (#6516811) penetrates the
Lower Chicot Aquifer at a depth of 530 feet (elevation -94 MSL) and is approximately 3,500

feet south of the former impoundments.

Given that these potable water wells are screened within or below the Beaumont Formation,
it is expected that their water quality would be different than the shallow groundwater
beneath the Site and potentially influenced by the San Jacinto River. Since this reach of the
San Jacinto River is a tidal estuary, the river water has a very high natural salt content and
total dissolved solids, which is likely to be reflected in shallow groundwater near the former

impoundments.

Figures 7 and 8 depict water quality data from wells 6516811, and 6516812, collected in 1972
(TWDB 2010), screened in the Lower Chicot, and surface water monitoring data collected
from the San Jacinto River in 2009 (HGAC 2010). Note, that these well completion data
from 1972 are the only publicly available data for these wells. The data shown for the San
Jacinto River are the averages for each parameter using data collected in 2009 from station
11193 (HGAC 2010); data for surface water in the river does not exist from 1972 when these
wells were sampled. The data are presented on a Stiff diagram (Figure 7) and Piper diagram
(Figure 8). These are commonly used graphical presentations for water quality data used to
determine water source similarities and differences by comparing concentrations of common

cations and anions.

The signature of the San Jacinto River water is markedly different than the two monitoring

wells on both the Stiff diagram and Piper diagram, indicating two distinct water sources and

! Additional wells are located in the 3,000 foot radius around the Site that are constructed in the Chicot
Aquifer, per the TCEQ Water Well Database. Water quality data is not available for these wells and as such
they are not included in this discussion.
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that the Beaumont Formation effectively isolates the Chicot Aquifer from recharge from
shallow groundwater in the Site vicinity. Because the depth of the channel of the San
Jacinto River is deeper than the depth of the base of the impoundments, it can be assumed
that the Beaumont Formation not only acts as an aquitard that keeps saline surface water
from infiltrating into potable water supplies in the Chicot, but that the Beaumont also is an

effective aquitard to saline shallow groundwater surrounding the Site.

Based on the local hydrogeology, water quality analysis and regional recharge considerations,
it is unlikely that shallow groundwater in general, or any Site related contaminants of
concern specifically would affect local wells. In order for shallow groundwater near the Site
to affect local wells in the Chicot Aquifer, groundwater from the Site alluvial sediments
would have to overcome significant surface water/groundwater interactive forces, penetrate
up to approximately 20 feet of Beaumont Formation clay and silt, which has been shown to
confine the Chicot Aquifer in the region by the USGS (2002), and flow under the San Jacinto
River to reach these wells. Finally, the main chemicals of potential concern (COPCs),
dioxins/furans, strongly adsorb to soil particles or other materials containing organic matter
(i.e., waste materials) and have very low solubility and mobility in groundwater (Fan et al.
2006; USAF 2006; ATSDR 1998), further decreasing the likelihood of contaminant transport
by groundwater from the Site to these distant wells. In ATSDR (1998), a discussion of
dioxin/furan behavior in soil and groundwater is presented that indicates chlorinated
dibenzo-p-dioxins (CDDs) “...bind strongly to the soil, and therefore are not likely to
contaminate groundwater...” and “CDDs are unlikely to leach to underlying groundwater...”
The process? discussed that causes the dioxin/furans to bind to soil (i.e., to organic matter)
would be reasonably presumed to occur in subsurface saturated soils containing organic
matter, limiting dioxin/furan transport similarly and perhaps even more so, due to lack of a
runoff transport vector, seen as possible in shallower soils. Finally, no data are available to
indicate that either these three wells or any other public water supply wells have been

impacted or are threatened by Site related contaminants.

? Dioxin/furan aqueous solubility is also a factor to consider regarding mobility in a saturated setting such as the
waste material. It is likely that in the case of water in waste materials, the very high organic content in the
wastes and dioxin/furan adsorption thereto would be the dominant limiting factor to transport. Solubility
would be expected to be more influential in saturated settings with lesser amounts of organic matter (i.e., deep
groundwater).
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1.4.2 Summary of Available Data

No known groundwater data exists for the impoundments north of I-10 or the impoundment
south of I-10. Available soils data for the Site is described in the Soil Study SAP (Integral
2010). The RI/FS Work Plan (Anchor QEA and Integral 2010) summarizes regional

groundwater data.

1.4.3 Problem Definition

Because there is no Site-specific information on the occurrence or chemical characteristics of
shallow or deeper groundwater under either the northern impoundments or southern
impoundment, there is unacceptable uncertainty about the condition of groundwater
beneath the Site and whether groundwater quality is affected by the Site. Additional
information is required to describe the nature and extent of Site-related COPCs in local
groundwater, processes governing the fate and transport of Site-related COPCs to
groundwater, and overall hydrogeologic processes at the Site. This information is required to
address data gaps for northern impoundments groundwater that are identified in the RI/FS
Work Plan. Data gaps related to the potential southern impoundment will be further
assessed and discussed in the Groundwater Study SAP addendum to be submitted on behalf
of IPC.

1.5 Chemicals of Potential Concern

This section discusses the selection of groundwater analytes. However, there are different
uncertainties for groundwater north of I-10 than for groundwater south of I-10. Therefore,

the process for identification of COPCs for groundwater differs between the two areas.

The Sediment SAP (Integral and Anchor QEA 2010) describes the process and rationale for
selection of primary COPCs and secondary COPCs for media that may have been
contaminated by wastes deposited in the northern impoundments, and how their analyses
relate to those for the indicator chemical group, dioxins and furans (this discussion is also
provided as Appendix C to the RI/FS Work Plan; Anchor QEA and Integral 2010). To
identify analytes for groundwater samples collected according to this SAP, analyses of
sediment data is required, as follows. Results of sediment chemical analyses from the

sediment sampling conducted in May 2010 will be generated prior to the performance of
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Groundwater Study sampling. Using validated chemistry data for sediments, results for
secondary COPCs will be evaluated for 1) frequency of detection in sediments, 2) against risk
based screens, and 3) for statistical correlation with dioxins and furans in sediment that are
representative of the wastes in the impoundments (i.e., one or more of the most common
congeners in waste-related sediments). This type of evaluation has been cited in other

SJRWP SAPs to provide a means to select analytes for sampled media.

However, considerations for groundwater are different because the risk based screens address
receptor exposures due to direct contact and bioaccumulation, whereas Groundwater Study
sampling will be conducted to address agency concerns (expressed in June 3, 2010, comments
on the Draft RI/FS Work Plan) about the quality of water in wells Ehat occur within 3,000
feet of the Site (USEPA comments 12 and 13), and transport to groundwater (USEPA

comment 22).

COPCs for groundwater from the northern impoundments will be determined according to

the following bullets®:

e Primary COPCs will be analyzed in all Groundwater Study samples.

e Secondary COPCs that are detected in 5 percent or fewer sediment samples will not
be analyzed in groundwater.

* Volatile organic compounds (VOCs) that are considered secondary COPCs in the
Sediment SAP will not be analyzed in groundwater. This is consistent with a
determination during sediment sampling (in May, 2010) that, because VOCs were
never detected in a representative subsample of surface and subsurface sediments
(including within the waste impoundments), or were estimated to be present at only
very low levels, that additional analyses in other sediment samples were not needed
(Tzhone, S. personal communication with D. Keith and J. Sampson, May 28, 2010).
Because VOCs were generally not present in surface and subsurface sediments within

the waste impoundments, the waste impoundments are not considered to be a

3 Because, according to USEPA, the materials deposited in the impoundment south of I-10 are believed to be of
the same origin and types as those deposited in the northern impoundments, groundwater analytes for potential
samples collected south of I-10 were determined in the same manner as the analytes for groundwater in the
northern impoundments (i.e., through the analysis and considerations detailed in Appendix C to the RI/FS
Work Plan (Anchor QEA and Integral 2010), and in Section 1.5 of the approved Sediment SAP (Integral and
Anchor QEA 2010).

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
San Jacinto River Waste Pits Superfund Site 15 090557-01



Project Management

potential source of VOCs to groundwater.

In summary, the initial northern impoundments groundwater analytes for this study are the
primary COPCs for sediments (Table 2). VOCs will not be analyzed in groundwater from
the northern impoundments. Other secondary COPCs will be analyzed in northern
impoundment groundwater samples if they are detected in more than 5 percent of sediment

samples, consistent with decisions rules above.

COPCs for groundwater from the southern impoundment consider the lack of soil data from

this area and will be determined according to the following bullets:

¢ For groundwater to be collected south of I-10, initial analytes will include all of the
chemicals of interest (COIs) identified in the Sediment SAP (Integral and Anchor
QEA 2010) and listed in Table 5 of that document, modified to include all of USEPA’s
target analyte list (TAL) metals. COlIs represent those chemicals that are:

o On the target analyte list for metals, the priority pollutant list for surface
water and on the contract laboratory program analyte list,
* and are potentially associated with pulp mill solid wastes or effluents,
* and are persistent in the environment,
o or were detected at least once in samples collected by TCEQ and USEPA
(2006) (see Section 1.5 of the Sediment SAP)

There are no pre-existing samples for soils or groundwater in the southern impoundment
that allow performance of a risk based screen. Given that the origin and types of the waste
are believed to be the same as for the material deposited in the impoundments north of I-10,
this approach for identifying southern impoundment groundwater COPCs relies on the same
logic as described in Section 1.5 of the Sediment SAP. It is conservative in including all
chemicals that were considered prior to the screening step, and all TAL metals that were
eliminated on the basis of an evaluation of waste characteristics. Further discussion and
presentation of southern impoundment groundwater COPCs will occur in the Groundwater
Study SAP addendum to be submitted on behalf of IPC.
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For completeness, this SAP describes analytical methods, mass requirements, holding
requirements and other QA/QC procedures for all primary and secondary COPCs (other than
VOCs), so that secondary COPCs can be effectively analyzed in groundwater if necessary, as
appropriate to the findings of the Sediment Study. The process outlined above for selecting
COPCs, and related decisions, will be further described in a COPC Technical Memorandum.

In addition to the analysis of COPCs, certain conventional analytes will be assessed in
groundwater during well development, purging, and sampling. Please see Sections 2.2.5 and
2.2.6 and Attachment A-1 to the FSP for the rationale, scope, and frequency of collection of

conventional groundwater data.

Lastly, to support remedial design activities and at USEPA/TCEQ request, three samples of
impoundment material will be collected for permeability testing analyses, as described

further in Section 2.

1.6 Uncertainties and Data Gaps — Nature and Extent

As outlined in the RI/FS Work Plan, data gaps exist in the nature and extent component of
Site characterization for groundwater. Groundwater data does not exist for either the

northern or southern impoundments. More specifically, these groundwater data gaps are:

e Information regarding the potential presence and extent of COPCs in groundwater.

e Characterization of groundwater flow gradients.

* Information regarding the hydrologic interaction between groundwater and surface
water.

* General groundwater characterization data (i.e., non-COPC chemistry and physical

properties data).

These data gaps have been identified for the northern impoundments and likely exist, at a
minimum, for the potential southern impoundment. The data gaps for the northern
impoundments will be addressed by the tasks described in this SAP. The Groundwater Study
SAP addendum to be submitted on behalf of IPC will discuss data gaps for the potential

southern impoundment.
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1.7 Task Description

The work described in this Groundwater Study SAP will be conducted to fill the
groundwater data gaps identified in the RI/FS Work Plan, to assist in definition of the CSM,
and support the FS. Specifically, the primary objectives of the work presented in this
Groundwater Study SAP are:

e Obtain groundwater chemistry data from the Site.
o Assess the potential for Site-related constituents to be transported by groundwater.
e Characterize groundwater flow, including horizontal and vertical gradients within

the alluvial and upper Beaumont Formation sediments.

Secondary objectives include:

* Obtain hydrologic data describing potential groundwater/surface water interactions.

e Further characterize and verify Site subsurface concﬁtions, including the presence and
thickness of the Beaumont clay unit.

¢ Obtain additional soil data (see Soil Study SAP [Integral 2010] for additional soil
investigation information).

e Obtain groundwater data, if practicable and consistent with the applicable procedures
provided herein, from within the waste material (at USEPA/TCEQ request).

¢ Obtain waste permeability data (at USEPA/TCEQ request).

1.8 Data Quality Objectives
1.8.1 Soil

The soil data quality objectives (DQOs), soil sampling scope and handling/analytical methods
are discussed in detail in the Soil Study SAP (Integral 2010). The FSP of this Groundwater
Study SAP provides procedures to obtain the soil samples using the direct push drilling rig.

1.8.1.1 USEPA/TCEQ- Requested Permeability Testing
In discussions regarding the draft Groundwater Study SAP, USEPA and TCEQ requested

collecting three samples of impoundment waste for permeability testing. Thus, three
samples will be collected from approximately 2 to 4 feet below ground surface in three

locations within the former northern impoundment. Samples will be collected consistent
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with DQOs, procedures and methods described in the Sediment SAP, as modified and

presented herein.

Permeability testing results will be used in conjunction with groundwater investigation

results (see below) to assess water movement, if any, in wastes.

1.8.2 Groundwater
1.8.2.1 Statement of the Problem

Groundwater data has not been collected at the Site, resulting in data gaps with regard to the
CSM. Specifically, the impact, if any, to Site groundwater by COPCs is unknown.
Additionally, subsurface soils and groundwater quality/flow gradients have not been

characterized at the Site.

As will be discussed in detail in the Groundwater Study SAP addendum to be submitted on
behalf of IPC, the statement of the problem for the southern impoundment is anticipated to
be similar. If pending assessments of the southern impoundment confirm similar historical
uses and CSM as the northern impoundments, it is anticipated that the sampling design and
analytical approach for the southern impoundment would be similar, at a minimum, to the

same described for the northern impoundments provided below.

1.8.2.2 Sample Collection Design

Groundwater data will be collected from three well pairs to characterize both general
groundwater quality as well as the potential presence of COPCs in groundwater at the Site.
At USEPA/TCEQ request, groundwater will be sampled from one location in the waste

material, provided groundwater is present with 48 hours of well installation.

Representative groundwater samples will be collected for COPC analyses using SW-846
methods (USEPA 2009b). Also, during well development, purging and sampling,
conventional groundwater parameter data (turbidity, dissolved oxygen, specific conductance,
temperature, pH, and oxidation/reduction potential) will be obtained.

Prior to sampling, wells will be developed in accordance with ASTM D5521 Standard Guide
for Development of Ground-Water Monitoring Wells in Granular Aquifers to mitigate
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effects of drilling operations on in-situ formations and with the goal of collecting
representative groundwater data and samples. After development activities, each well will
be purged and sampled for COPCs (see Section 1.5), in accordance with the TCEQ
memorandum dated July 31, 2003, Sample Handling and Preservation Procedures and the
Collection Procedures for Groundwater Samples, the January 5, 1998, TCEQ standard
operating procedure Groundwater Sampling — Filtering, Low Flow Purging, and USEPA’s
Low Stress (low flow) Purging and Sampling Procedure for the Collection of Ground Water
Samples From Monitoring Wells (USEPA 1996).

Samples will be collected on a total (i.e., unfiltered) basis for all non-metal COPCs. Samples
for metals analysis will be collected on a filtered and unfiltered basis. Samples for

dioxin/furan analysis may be filtered at the laboratory in accordance

Groundwater analytical data will be validated consistent with the Guidance on
Environmental Data Verification and Validation (USEPA 2002b) and according to methods
described in USEPA’s National Functional Guidelines for inorganic, organic, and dioxin data
review (see Section 4; USEPA 2004, 2005a, 2008).

)

Soil sample collection design is discussed in the Soil Study SAP (Integral 2010).

1.8.2.3 Analytic Approach
The work described in this SAP is being conducted to further define the CSM. Groundwater

Study samples will be collected to determine if COPCs are present in groundwater in alluvial
sediments (i.e., shallow groundwater) and sediments below the Beaumont Formation clay
(i.e., deep groundwater) under the Site. Conventional groundwater parameters and water
level data will be collected to assess general groundwater quality and behavior (i.e., flow
gradients). Soil samples will be collected to characterize subsurface stratigraphy and support
assessments of COPCs in soil (see Soil Study SAP; Integral 2010). Lastly, at USEPA/TCEQ

request, groundwater data will be sought from one well location in the waste material.

Results of groundwater analyses will be compared with TCEQ PCLs and National Drinking

Water Standards. If results are below standards, no additional groundwater work is
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anticipated. If results exceed standards, additional evaluations may be conducted in an effort

to determine the source of COPCs exceeding standards. These may consist of:

e Assessment of background water quality. This assessment would include identifying
an appropriate location for data collection that is unimpacted by contamination and
collection of groundwater from waterbearing unit(s) in hydraulic communication
with those in which the Site wells are screened. If background groundwater sampling
is needed, the location of the background groundwater sampling would be
demonstrated to be definitively upgradient of the Site.

e Additional investigation and/or sampling with regard to nature and extent of COPCs
in Site groundwater.

¢ Investigation of fate and transport of COPCs potentially in Site soils to groundwater.

e Assessment of the relative groundwater characteristics and quality between the
alluvial sediments and the upper Chicot under the Site.

o Assessment of the subsurface lithology at the Site and its relationship with an effect

on COPC distribution in soils or groundwater.

1.9 Special Training and Certification

A technical team will be assembled with the requisite experience and technical skills to
successfully complete the work described in this Groundwater Study SAP and the
subsequent addendum submitted on behalf of IPC. Personnel on Site will comply with the
requirements of the Site Health and Safety Plan (Anchor QEA 2009).

Selected laboratories will hold certification through the National Environmental Laboratory
Accreditation Program for the methods which that laboratory will perform, where
applicable. Training and certification requirements for laboratory personnel will be provided
in the laboratory QA plan(s).

1.10 Documents and Records

Records will be maintained documenting activities and data related to sample collection and
to laboratory analyses for work at the northern impoundments and southern impoundment.
Results of data verification and validation activities will also be documented. Procedures for

documentation of these activities are described in this section.
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The QAPP and FSP (Appendix A) will be provided to the task participants listed in Section
1.1. Any revisions or amendments to any of the documents that make up the FSP will also

be provided to these individuals.

1.10.1 Field Records

Components of relevant field documentation are discussed in Section 3 of the FSP. Field

records that will be maintained include the following:

¢ Field logbooks

¢ Photo documentation

¢ Field data and sample collection information forms
¢ Field change request forms (as needed)

¢ Sample tracking/chain-of-custody (COC) forms

Observations recorded in the field logbook will be used to provide context and aid in
presentation and interpretation of analytical results. Additional details regarding the content

and use of these documents are described in Section 3.1 of the FSP.

1.10.2 Laboratory Data Reports

Activities and results related to sample analysis will be documented at each laboratory.
Internal laboratory documentation procedures are described in the laboratory QA manuals.
Each laboratory will provide a data package for each sample delivery group or analysis batch
that is comparable in content to a full Contract Laboratory Program (CLP) package. The
format of the data may differ from CLP requirements. Each data package will contain

information required for a complete QA review, including the following:

e A cover letter discussing analytical procedures and any difficulties that were
encountered

e A case narrative referencing or describing the procedures used and discussing any
analytical problems and deviations from SOPs and this QAPP

e COCs and cooler receipt forms

e A summary of analyte concentrations (to two significant figures, unless otherwise

justified), method reporting limits (MRLs), and method detection limits (MDLs) or
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estimated detection limits (EDLs)

e Laboratory data qualifier codes appended to analyte concentrations, as appropriate,
and a summary of code definitions

e Sample preparation, digestion, extraction, dilution, and cleanup logs

e Instrument tuning data

e Initial and continuing calibration data, including instrument printouts and
quantification summaries, for all analytes

¢ Results for method and calibration blanks

e Results for all QA/QC checks, including but not limited to labeled compounds,
surrogate spikes, internal standards, serial dilutions, laboratory control samples,
matrix spike samples, matrix spike duplicate samples, and laboratory duplicate
samples provided on summary forms

¢ Instrument data quantification reports for all analyses and samples

e Copies of all laboratory worksheets and standards preparation logs

Data will be delivered by the laboratories in both hard copy and electronic format to the task
QA coordinator, who will be responsible for oversight of data verification, validation, and for
archiving the final data and data quality reports in the project file. Electronic data
deliverables (EDDs) will be compatible with the project database.

1.10.3 Data Quality Documentation

Data verification (i.e., confirming the accuracy and completeness of field and laboratory data)
will be completed by the SJRWP technical team for data generated in the field, and by each
laboratory for the data that it generates. Data validation reports for chemical analyses will be
prepared as described in Section 4 and provided to the task QA coordinator. All changes to
data stored in the database will be recorded in the database change log. Any data tables
prepared from the database for data users will include all qualifiers that were applied by the

laboratory and during data validation.

1.10.4 Reports and Deliverables

The laboratories will keep the laboratory QA coordinator informed of their progress on a

weekly basis. The laboratories will provide the following information:
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¢ Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group.

e Summaries of out-of-control laboratory QC data and any corrective actions
implemented.

e Descriptions and justification for any significant changes in methodology or QA/QC

procedures.

Consistent with the 2009 UAQO, the draft Preliminary Site Characterization Report (PSCR)
will be submitted to USEPA after the completion of all laboratory and data validation work
for all of the field studies that will be required for the RI/FS, and according to the schedule
provided in Section 8 of the RI/FS Work Plan (Anchor QEA and Integral 2010). Prior to
submittal of the draft PSCR, data will be made available online according to the schedule for
each sampling program provided the RI/FS Work Plan schedule (Anchor QEA and Integral
2010). Interpretation of the data will be presented in the RI report.

It is anticipated that any work proposed and conducted for the southern impoundment will
be completed in a timely manner to conform to the schedule for the PSCR described above.
However, results of research into the southern impoundment history and CSM, and resultant

investigatory work, may require a different reporting schedule than for the northern

impoundments.
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2 DATA GENERATION AND ACQUISTITION
2.1 Overall Approach

The overall approach of the work described in this Groundwater Study SAP is to install and
monitor three well pairs through one round of sampling to obtain representative and reliable
data regarding groundwater characteristics and behavior in both alluvial sediments and the
upper Beaumont Formation, as described in detail, below. Also, the use of data from well
pairs will enable assessment vertical flow gradients. The proposed monitoring wells
locations are shown on Figure 9. Data will be obtained using current and accepted
investigation and evaluation techniques and methods. Given that groundwater data has not
been collected from the Site, the investigation will be conducted to fulfill the objectives

described in Section 1.7.

Based on discussions with USEPA/TCEQ, an additional shallow well will be installed in the
waste material assess groundwater presence and, if present, groundwater quality, and three

samples of waste material will be collected for permeability testing.
The sampling design and sampling procedures for these activities are provided in this section.

The work described herein is based in part on current knowledge of the subsurface
stratigraphy at the Site. Figure 3 depicts the cross section and cross section location
originally provided in the RI/FS Work Plan, and includes the approximate locations of the
proposed well pairs (discussed below) along the cross section. As shown on the cross section,

the wells would be screened in the alluvium above and below the Beaumont.

The overall approach to be submitted by IPC for work in the southern impoundment is
expected to be similar, provided similar Site history and CSM are determined. The particular
study tasks and sampling design for the southern impoundment would be anticipated to be
similar to those described below for the northern impoundments. Given that the southern
impoundment appears larger in area, and has varied historical uses (based on preliminary
review of historical aerial photography), compared to the northern impoundments, it is

possible that differing and/or additional study tasks would be needed.
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2.2

Study Tasks

This section provides a summary of the Groundwater Study tasks. Each task is discussed in
detail in Section 2.3. Specific task methodologies are described in detail in the FSP
(Appendix A). The methods described below may require modification depending on results
of future data collection, additional information regarding the CSM, or input from vendors
selected for the work. Modified methods will remain congruent with applicable standards,
guidance, practice and professional judgment. Substantial changes in methods, if any, will be

reviewed with EPA prior to implementation.

Borehole advancement at three paired locations (6 total borings; one boring
completed in the alluvial sediments and one double cased boring completed below the
Beaumont Formation in each pair).

Soil sampling for grain size and total organic carbon (TOC) analyses, and for archiving
for potential future analysis for chemicals of potential concern (COPC) at each boring
pair from 0 to 5 feet below grade (1 composite sample) and on a 1 foot composite basis
from 5 feet below grade to boring terminus on a 5 foot interval basis (samples from 9-
10 feet, 14-15 feet, etc. below grade).

Temporary monitoring well construction and installation in each boring.

Manual installation of a temporary well in waste materials, Monitoring well
development, purging and collection of Groundwater Study samples for COPCs (see
Section 1.5). | \
Collection of three waste material samples for pérmeability testing.

Hydrology data collection from newly installed monitoring wells and from an
established stream gage on the San Jacinto River.

Data evaluation, synthesis and reporting (within the pending PSCR).

Monitoring well abandonment immediately following sampling consistent with Texas
guidance (State of Texas 2010a). Abandonment is required immediately following the

initial round of sampling because of planned removal action construction activities.

¢
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2.3 Sampling Design and Methods
2.3.1 Location Positioning
2.3.1.1 Design

Location positioning consisting of latitude, longitude, and elevation data will be obtained to
ascertain and document the position of sampling locations, well casings, ground surfaces, and
other point locations as needed. Location positioning will be conducted to approximate the
locations of planned activities (i.e., boring locations) and document completed activities (i.e.,
top of well casings). The investigation field crew will conduct pre-work positioning. A
Texas-licensed professional surveyor will obtain post-work positioning data. Reported data
will be referenced to NAD1983 StatePlane, Texas South Central, FIPS 4204, US feet.

2.3.1.2 Methods
For pre-work needs, a hand held global positioning system (GPS) will be used to identify the

positions of all sampling locations to within +2 m horizontal. Proposed sampling location

coordinates are provided in Table 3. Figure 9 depicts the sampling locations in plan view.

Differential global positioning system (DGPS) may be used to document post-work positions
and elevations if suitable accuracy can be verified. However, standard survey techniques
may be required to obtain required accuracies of +/- 0.1 foot horizontal and +/- 0.01 foot
vertical. All post-work survey activities will be conducted by a Texas-licensed professional
surveyor using Texas Administrative Code (TAC) procedures (State of Texas 2010b), and
relative to the Harris County Subsidence District benchmark HGCSD 33 (26.57 feet NAVDS8
— TSARP) previously used at the Site.

2.3.2 Borehole Advancement and Soil Sampling
2.3.2.1 Design

Three pairs of boreholes (one “shallow” boring and one “deep” boring in each pair) will be
advanced at locations within the Site to enable monitoring well pair installation, along with
soil sampling and lithologic data collection (Figures 3 and 9). The shallow borings will be
advanced to just above the top of the Beaumont Formation clay. The deep borings will be

double cased in the Beaumont Formation clay to limit potential hydraulic connectivity
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between the alluvial sediments and the lithologic units below the Beaumont Formation clay.
The deep borings will be terminated approximately 10-15 feet below the base of the
Beaumont Formation clay. Figure 3 depicts two anticipated boring pair locations relative to
the current understanding of Site lithology. Deep borings will be advanced first, allowing
accurate placement of shallow borings with regard to the Beaumont Formation clay. Soil
sampling will only be conducted at the deep boring for each well pair. The soil log for the
deep boring will also be used to plan the well construction for the shallow well at each

location.

Soil samples will be collected at each well pair for lithologic logging and, grain size, TOC,
and potential COPC analyses (see Soil Study SAP). It is anticipated that sampled units will
not be duplicated within borehole pairs or relative to nearby borings. In the unlikely, but
potential, need of borehole abandonment precluding well installation, boreholes will be

pressure grouted from depth to ground surface.

Waste samples will be collected from three locations in the impoundment, representative of
the waste material. Based on recent geotechnical borings advanced in the impoundment in
November 2010, waste materials were noted as approximately 6-8 feet thick on average. The
target sampling interval will be the 2 to 4 foot interval in the waste material, subject to

sampling method limitations (discussed below).

2.3.2.2 Methods

Soil borings will be advanced in accordance with standard direct push procedures and
Groundwater Sampling and Monitoring with Direct Push Technologies (USEPA 2005b) and
ASTM references therein. Due to potential access difficulties at the Site, an all terrain type of
drilling machine may be required at the Site. Prior to drilling the ground conditions will be
assessed by the drilling contractor to determine the type of equipment needed. Drill tooling
(casing, rods, etc.) is anticipated to be 3.5 inch nominal inside diameter and will be selected
considering eventual casing and well construction requirements as well as anticipated

subsurface conditions.
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For deep borings that will penetrate the Beaumont clay (one boring at each pair), an outer,
4.5 inch nominal outside diameter double casing will be set approximately 5 feet into the
clay, as described above, to prevent downward migration of groundwater through the

Beaumont clay.

Soil samples will be collected continuously for logging purposes to total depth at each deep
borehole. Soil samples will be collected for grain size, TOC, and COPC analyses from 0 to 5
feet below grade (composite over full interval) and over 1 foot intervals every 5 feet
thereafter (9 to 10 feet, 14 to 15 feet, etc.). The Soil Study SAP (Integral 2010) provides
additional details of soil sampling in borings. Appendix A - FSP of this Groundwater Study
SAP further describes the drilling methods to obtain soil samples.

Soil samples collected for permeability testing will be obtained using a piston corer operated
in accordance with the standard operating procedure provided in the FSP. Piston core
samples will be collected stored and transported in an upright orientation to preserve sample

integrity.

2.3.3 Monitoring Well Installation
2.3.3.1 Design

Groundwater monitoring wells will be installed in the six borings advanced at the Site, and a
singular well point (7 totals wells). Six wells will be installed in pairs (one deep, one shallow)
and one well will be singular, as shown on Figures 3 and 9. Pairing shallow and deep wells
will enable assessment of vertical groundwater flow gradients between the deep and shallow
subsurface. Horizontal flow gradients will be assessed based on the lateral spacing of wells as
shown on Figures 3 and 9. It is anticipated that the shallow well screens will be 5 feet in
length and will target more permeable alluvium above the Beaumont Formation clay
identified during borehole advancement and sampling. Screened intervals in the deep wells
will be 10 feet in length and will target water bearing zones immediately below the
Beaumont Formation clay. The singular well will be driven to the approximate mid depth of

the impoundment waste, enabling assessment of the presence of water in this zone of the

waste.
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Paired monitoring wells will be constructed of typical direct push prepacked, 0.01 inch
slotted well screen and appropriate length of riser pipe. All materials will be 1.5 inch inside
diameter, flush threaded Schedule 40 polyvinyl chloride (PVC). The well screen assembly
will consist of filter sand pack held in place outside the screen by a stainless steel mesh. The
annulus above the screen will include a sand buffer zone above the screen, followed by
bentonite pellet seal and bentonite slurry to within a few feet of ground surface. The
remainder of the annulus will be filled with bentonite/cement to allow placement of the

protective well cover.

The singular well will consist of a Geoprobe™ SP15 or equivalent discrete well point sampler,
with a retractable outer casing (to expose the inner stainless steel screen), manually driven at

the desired location.

Figure 10 presents typical well construction details.

2.3.3.2 Methods

Paired monitoring wells will be constructed and installed using direct push techniques
consistent with Groundwater Sampling and Monitoring with Direct Push Technologies
(USEPA 2005b) and standard industry practice.

Following completion of a soil boring, well screen, and riser components will be combined
and lowered into the drill casing to result in an assemblage of appropriate length with the
screened interval at the desired depth. Annular materials will be pre-packed, placed with
tremie pipe, or manually installed, depending on static water level in the casing, in a manner
to minimize the risk of material bridging. Each well will be finished with a sloping concrete
pad, locking, stickup protective casing, and expandable well cap. As needed, bollards will be
installed to protect well locations. The wells will be abandoned in accordance with
applicable TCEQ guidance (State of Texas 2010a) immediately after sampling and hydrologic
data gathering is completed, as described below. This abandonment is required immediately

following the initial round of sampling because of planned removal action construction

activities.
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The well located in the impoundment will be installed in accordance with Geoprobe’s
standard operating procedure Screen Point 15 Groundwater Sampler Standard Operating
Procedure Technical Bulletin No. MK3141. In summary, the well point will be assembled to
intersect the desired sampling interval (approximately 4 feet below ground surface) and also
to provide sufficient stick up for the top of casing to be above anticipated high tide levels.
The assembly will be driven to approximately 5 feet below ground surface and the outer
sheath retracted a foot to expose the screened section in the 3 to 5 foot interval below ground
surface. The well will be observed for 48 hours and if sufficient water is present, the well

will be developed and sampled in accordance with this Groundwater Study SAP.

Following either 48 hours (in the event of insufficient water infiltration) or the development
and sample effort, the well will be manually removed from its location. Abandonment is not
needed due to the pending TCRA action that will cover the impoundment waste and the fact
that the well did not penetrate and confining unit(s). Care will be taken during installation
to ensure that surface water will not short circuit the formation by flowing down the outside
of the probe rods. It is anticipated, based on recent geotechnical borings at the site, that the

waste material is sufficiently plastic and consolidated to prohibit short circuiting.

2.3.4 Monitoring Well Development
2.34.1 Design

Following installation, each monitoring well will be developed in general accordance with
Low Stress (low flow) Purging and Sampling Procedure for the Collection of Groundwater
Samples from Monitoring Wells (USEPA 1996) and with standard practice. The goal of well
development is to remove fine soils from the annular sand pack and provide a good
connection between the native soils and the annular sand pack, thereby enabling collection
of representative water quality and hydrology data. Well development will also assist in

stabilizing the sand filterpack.

2.3.4.2 Methods

It is anticipated that the monitoring wells will be developed using a combination of
continuous pumping and periodic surging with a surge block assembly or similar. As

described above the goal is to remove fine-grained materials from the sand filterpack and
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well interior, resulting in a stable screened region. Development will be initiated following a

suitable period of time (i.e., 24 to 48 hours) allowing the annular seal materials to hydrate
and properly cure.

During development, groundwater properties will be monitored to assess continued progress
in developing the well. Consistent with industry practice, a water quality meter capable of
multi parameter monitoring via a continuous flow through cell will be used to monitor
turbidity, dissolved oxygen, specific conductance, temperature, pH, and oxidation/reduction
potential (ORP) during development. The meter will be calibrated according to
manufacturer’s instructions stabilization of values for these various parameters and will be
the primary indicator that development is complete, consistent with Low Stress (low flow)
Purging and Sampling Procedure for the Collection of Groundwater Samples from
Monitoring Wells (USEPA 1996). Generally, well development should continue until the
turbidity levels are as low as reasonably feasible and continued development does not result
in significant reduction in turbidity. The FSP and USEPA (1996) provide detailed

information regarding development activities.

Development of the well point will be initiated using the methods described in this

Groundwater Study SAP if sufficient water is present within 48 hours of installation.

2.3.5  Monitoring Well Sampling
2.3.5.1 Design

After development activities, each well pair and the impoundment well point will be purged
and sampled for COPCs (Table 2). During purging and sampling, conventional water quality
data (pH, temperature, conductivity, ORP, etc.) will be collected using a water quality meter
calibrated according to manufacturer’s instructions. Additionally, to support the 1613B
method for dioxins/furans, samples will be collected for potential TSS analysis. One round of
Groundwater Study samples will be collected. Sampling will be conducted following SAP
approval, and commensurate with the schedules for other Site activities.
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2.3.5.2 Methods

Groundwater Study sampling will be conducted using low flow purge and sampling
techniques in accordance with the TCEQ memorandum dated July 31, 2003, Sample
Handling and Preservation Procedures and the Collection Procedures for Groundwater
Samples, the January 5, 1998, TCEQ standard operating procedure Groundwater Sampling —
Filtering, Low Flow Purging, and USEPA’s Low Stress (low flow) Purging and Sampling
Procedure for the Collection of Ground Water Samples From Monitoring Wells (USEPA
1996). Flow rates during each procedure will not exceed development rates and will be
approximately 0.1 liters per minute. Samples will be collected using a submersible
centrifugal or bladder pump and Teflon discharge tubing. Samples for metals analysis will be
collected on a total basis and a dissolved basis (i.e., filtered by an in-line 0.45 micron filter).

Samples for all other analyses will be collected on a total (i.e., unfiltered) basis.

Similar to development procedures discussed above, turbidity, dissolved oxygen, specific
conductance, temperature, pH, and ORP will be monitored during purging to determine that

sufficient purge volume had been generated and sampling may take place.

The FSP and USEPA (1996) provide detailed information regarding development activities.

2.3.6 Water Level Monitoring
2.3.6.1 Design

Water level data will be collected from the monitoring wells during installation,
development and sampling activities following installation. Concurrent San Jacinto River
water level will be obtained from the National Oceanic and Atmospheric Administration
(NOAA) tidal gauge station San Jacinto Battleground State Park (Figure 11) to assess

groundwater/surface water interaction.

2.3.6.2 Methods

Water level data will be collected from monitoring wells using a standard electric water level

probe and consistent with Water Level Measurement, SOP No. 2043, Revision 0.0 (USEPA
1994).
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2.3.7 » Decontamination

Non-dedicated sampling, drilling, and monitoring equipment that contacts soils or
groundwater will be decontaminated before first use, between sampling intervals, locations,

or reading and prior to demobilization from the Site.

As discussed in detail in the FSP Section 2.2.8, decontamination of sampling equipment will
be achieved using a water/soap wash, ethanol rinse and hexane rinse. Unless immediately

used, sampling equipment will be wrapped in aluminum foil until use.

Drilling tools and equipment will be either steam cleaned between sample locations or

decontaminated using the sampling equipment procedure.

All solids and fluids generated during decontamination will be containerized for future

characterization and disposal (see Section 2.5 of the FSP).

2.4 Sample Handling and Custody

Upon collection of samples in designated and properly labeled bottles, samples will be placed
in sample coolers with water, ice, or Blue Ice-type freezer packs to maintain cooler
temperature at 4° C (+/- 2° C). Sample bottles will be wrapped in bubble wrap and placed
upright in coolers. Additional bubble wrap will be placed in coolers to protect bottles from
impacting other bottles, ice packs, or cooler sides/bottom in transit. As required,
temperature blanks will accompany samples in coolers. COC forms will be placed in each

cooler describing the samples in the cooler.

After packing, coolers will be sealed with clear tape and affixed with custody seals. It is
anticipated sample coolers will be hand-delivered to the laboratory or picked up at the Site

by laboratory courier.

Custody of samples as well as custody transfer will be documented using field log books and
COC forms. Samples will remain at all times in the custody of field staff, designated courier,

or laboratory personnel.
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Additional sample handling, packaging, and transport procedures are provided in the FSP.

2.5 Laboratory and Analytical Methods

Soil samples will be analyzed for physical properties (i.e., grain size and TOC) and
Groundwater Study samples will be analyzed for physical parameters and COPCs using
USEPA SW-846 methods®. Table 4 provides bottle, preservative, and holding time
information for the various proposed analyses. Groundwater analyses and
geotechnical/conventional soil analyses are shown on Table 5. Additional potential analyses
for soils are further described in the Soil Study SAP.

All soil samples collected during boring advancement will be analyzed under a normal
submittal timeline to the laboratory for grain size and TOC. Soil samples for COPC testing
will be archived, as discussed in the Soil Study SAP. QA/QC information for grain size and
TOC analyses is provided in the Soil Study SAP.

Soil samples collected for permeability analyses will be analyzed by ASTM D 2434 or D 5084,

depending on grain size, as described in Section 2.4.3 of the Sediment SAP.
Groundwater Study samples will be analyzed for COPCs as discussed in Section 1.5.

Table A-1in Appehdix A — FSP provides a sample matrix that indicates analyses for each

sample planned for collection.

2.6 Quality Control
2.6.1 Field

Several types of field samples will be collected and analyzed for quality assurance/quality
control (QA/QC) purposes. Consistent with the QA/QC approach described in the Soil Study
SAP, field duplicates, equipment filter wipes, filter blanks, and Standard Reference Material
(SRM) samples will be analyzed. Additional information regarding collection of field QA/QC
samples is provided in the FSP.

* Dioxin/furan water samples may be filtered by the laboratory, consistent with Section 2.1.1.2 of USEPA
Method 1613B.
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Field duplicates and equipment wipes will be collected at a frequency of one per 20 field
samples collected. Filter blanks will be submitted at a frequency of one per lot of filters used.
An SRM for groundwhter will be submitted, if available, once per sampling event. Table A-1
in Appendix A of the FSP provides details of QA/QC samples.

2.6.2 Laboratory

Analytical methods identified for soil and Groundwater Study samples include requirements
for laboratory QA/QC procedure. These requirements, based on USEPA and ASTM
guidance, include corrective action, control limits, control samples, equipment calibrations,
and records retention procedures. The laboratory QA/QC program summarized below is

consistent with that presented in the Sediment Study SAP.

The frequency of analysis for laboratory control samples, matrix spike samples, matrix spike
duplicates or laboratory duplicates, and method blanks will be one for every 20 samples or
one per extraction batch, whichever is more frequent. Surrogate spikes, labeled compounds,
and internal standards will be added to every field sample and QC sample, as required.
Calibration procedures will be completed at the frequency specified in each method
description. Performance-based control limits have been established by the laboratory.
These and all other control limits specified in the method descriptions will be used by the
laboratory to establish the acceptability of the data or the need for reanalysis of the samples.
Laboratory control limits for recoveries of surrogate compounds, matrix spikes, and
laboratory control samples, and for relative percent difference (RPD) of matrix spike

duplicates and laboratory duplicates, are provided in the laboratory’s QA manual.

PARCC parameters (i.e., precision, accuracy or bias, representativeness, completeness,
comparability) are commonly used to assess the quality of environmental data. Bias
represents the degree to which a measured concentration conforms to the reference value.
The results for matrix spikes, laboratory control samples, field blanks, and method blanks
will be reviewed to evaluate bias of the data. The following calculation is used to determine

percent recovery for a matrix spike sample:
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%R = [(M-U)/C] X 100 (1-1)
Where:
%R = percent recovery
M = measured concentration in the spiked sample
8} = measured concentration in the unspiked sample
C = concentration of the added spike

The following calculation is used to determine percent recovery for a laboratory control

sample or reference material:

%R = (M /C) X 100 (1-2)
Where:
%R = percent recovery
M = measured concentration in the spiked sample
U = measured concentration in the unspiked sample
C = concentration of the added spike

Results for field and method blanks can reflect systematic bias that results from
contamination of samples during collection or analysis. Any analytes detected in field or

method blanks will be evaluated as potential indicators of bias.

Precision reflects the reproducibility between individual measurements of the same
property. Precision will be evaluated using the results of matrix spike duplicates, laboratory
duplicates, field splits, and field replicates. Precision is expressed in terms of the relative
standard deviation for three or more measurements and the RPD for two measurements.

The following equation is used to calculate the RPD between measurements:

RPD = |[(C1-C2) / ((C1 + C2) / 2)]| X 100 (1-3)
Where:
RPD = relative percent difference
C1 = first measurement
C2 = second measurement
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The relative standard deviation is the ratio of the standard deviation of three or more
measurements to the average of the measurements, expressed as a percentage. Completeness
will be calculated as the ratio of usable data (i.e., unqualified data and U- or J-qualified data)
to generated data, expressed as a percentage. Completeness will be calculated for each suite

of analytes for each sample type and sampling event.

Additional laboratory QC results will be evaluated to provide supplementary information
regarding overall quality of the data, performance of instruments and measurement systems,

and sample-specific matrix effects.

QC samples and procedures are specified in each method protocol that will be used for this
project. Methods are summarized in Table 5. All QC requirements will be completed by the
laboratory as described in the protocols, including the following (as applicable to each

analysis):

¢ Instrument tuning

e Initial calibration

e Initial calibration verification

e Continuing calibration verification
e Calibration or instrument blanks

e Method blanks

e Laboratory control samples

e Internal standards

¢ Surrogate spikes/labeled compounds
e Matrix spikes

* Matrix spike duplicates or laboratory duplicates

To alert the data user to possible bias or imprecision, data qualifiers will be applied to
reported analyte concentrations when associated QC samples or procedures do not meet
control limits. Laboratory control limits for the methods that will be used for this Site
investigation are provided in Table 6 and in the laboratory QA manuals. Data validation

criteria and procedures are described in Section 4.
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Method reporting limits (MRLs) reflect the sensitivity of the analysis. Target MRLs for this
study are summarized in Table 6. MDLs will be determined by the laboratory for each
analyte, as required by USEPA (2009b). MDLs are statistically derived and reflect the
concentration at which an analyte can be detected in a clean matrix (e.g., sand or distilled
water) with 99 percent confidence that a false positive result has not been reported. MRLs
are established by the laboratories at levels above the MDLs for the project analytes. The
MRL values are based on the laboratory’s experience analyzing environmental samples and
reflect the typical sensitivity obtained by the analytical system in environmental samples.
For this task, the concentration of the lowest standard in the initial calibration curve for each
analysis is at the level of the MRL. This allows reliable quantification of concentrations to

the MRL in the absence of matrix interferences.

Analyte concentrations will be reported to the MDL. Analytes detected at concentrations
between the MRL and the EDL or MDL will be reported with a J-qualifier to indicate that
the value is an estimate (i.e., the analyte concentration is below the calibration range). Non-
detects will be reported at the MRL for all other analyses. The MRLs and MDLs will be
adjusted by each laboratory, as necessary, to reflect sample dilution, percent moisture, and/or

matrix interference.

2.6.3 Representativeness and Comparability of All Data

Representativeness and comparability are qualitative QA/QC parameters. Representativeness
is the degree to which data represent a characteristic of an environmental condition. In the
field, representativeness will be addressed primarily in the sampling design by the selection
of sampling Sites and sample collection procedures. In the laboratories, representativeness
will be ensured by the proper handling and storage of samples and initiation of analysis

within holding times.

Comparability is the qualitative similarity of one dataset to another (i.e., the extent to which
different datasets can be combined for use). Comparability will be addressed through the use
of field and laboratory methods that are consistent with methods and procedures

recommended by USEPA and are commonly used for soil and groundwater studies.
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2.7 Instrument and Equipment Testing, Inspection and Maintenance

Analytical instrument testing, inspection, maintenance, setup, and calibration will be
conducted by the laboratory consistent with the requirements identified in the laboratory’s
SOPs and manufacturer instructions. In addition, each of the specified analytical methods
provides protocols for proper instrument setup and tuning, and critical operating parameters.
Instrument maintenance and repair will be documented in the maintenance log or record
book.

2.8 Inspection and Acceptance of Supplies and Consumables

The quality of supplies and consumables used during sample collection and laboratory
analysis can affect the quality of the project data. All equipment that comes into contact
with the samples and extracts must be sufficiently clean to prevent detectable contamination,

and the analyte concentrations must be accurate in all standards used for calibration and QC

purposes.

Pre-cleaned sample jars (with documentation) will be provided by the laboratories. All

containers will be visually inspected prior to use, and any suspect containers will be
discarded.

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used
for all stages of laboratory analyses. Details for acceptance requirements for supplies and
consumables at the laboratories are provided in the laboratory SOPs and QA manuals. All
supplies will be obtained from reputable suppliers with appropriate documentation or
certification. Supplies will be inspected to confirm that they meet use requirements, and the
inspection will be logged in the field book (i.e., for supplies used in the field) or by the

laboratories.

2.9 Data Management
As discussed in the Sediment Study and Soil Study SAPs, during field, laboratory, and data

evaluation operations, effective data management is critical to providing consistent, accurate,
and defensible data and data products. Data management systems and procedures will be

used to establish and maintain an efficient organization of the environmental information
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collected. Procedures and standards for conducting specific data management tasks (i.e.,
creation, acquisition, handling, storage, and distribution of data) will be documented in a
project data management manual. Essential elements of data management and reporting

activities associated with the sampling program are discussed in the following sections.

Project data will be maintained in a relational database designed to accommodate all the

types of environmental measurements that will be made during this RI/FS, as described in
the data management plan, which is included as Appendix B of the RI/FS Work Plan. On-
line access to the database will be provided to members of the project team and regulatory

oversight.

2.9.1  Field Data
Daily field records (a combination of field logbooks, field forms, GPS records, and COC

forms) will make up the main documentation for field activities. Detailed guidelines for
entry of information during field sampling are provided in the FSP. Upon completion of
sampling, hardcopy notes, and forms will be scanned to create an electronic record for use in
creating the draft PSCR. Information on sampling locations, dates, depths, equipment, and
other conditions, and sample identifiers, will be entered into the project database. One
hundred percent of hand-entered data will be verified based on hard copy records.

Electronic QA checks to identify anomalous values will also be conducted following entry.

2.9.2 Laboratory Data

The analytical laboratories will each submit data in both electronic and hard-copy format.
The project database administrator or his designated data manager will provide the desired
format for EDDs to the laboratories, and the project data manager and laboratory coordinator
will discuss these specifications with laboratory QA managers prior to data delivery and
tailor them as necessary to specific laboratory capabilities. QA checks of format and
consistency will be applied to EDDs received from the laboratory. After any issues have
been resolved, the data will be loaded into the project database. Each dataset loaded will be
linked to the electronic document of the relevant laboratory data package. Data summaries
will be produced from the database for use by data validators. Validators will return edited

versions of these summaries, and the edits will then be incorporated into the database. An
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Data Generation and Acquisition

automated change log will be maintained by the database so that the history of all such edits

is maintained, and the provenance of each data value can be determined.

2.10 Reporting

Qualitative (i.e., field logs, observations) and quantitative (i.e., sample results, measurements)
will be evaluated, synthesized and reported in the Preliminary Site Characterization Report
as described in the RI/FS Work Plan.

Draft Final Groundwater Study Sampling and Analysis Plan December 2010
San Jacinto River Waste Pits Superfund Site 42 090557-01




3 ASSESSMENT AND OVERSIGHT

This task will rely on the knowledge and expertise of the SJRWP technical team, as described
in the RI/FS Work Plan (Anchor QEA and Integral 2010). The field teams and laboratory
will stay in verbal contact with the project managers and QA coordinator throughout this
task. This level of communication will serve to keep the management team informed about

activities and events, and will allow for informal but continuous task oversight.

Assessment and oversight activities for both the northern and southern impoundments are
identical, pending confirmation of the Site history and CSM for the potential southern

impoundment.

3.1 Assessment and Response Actions

Assessment activities will include readiness reviews by the field lead prior to sampling, by
the database administrator prior to release of the final data to the data users, and internal
review while work is in progress. An informal technical systems audit may be conducted if

problems are encountered during any phase of this project.

The first readiness review will be conducted by the field lead prior to field sampling to verify
that all field equipment is ready for transfer to the Site. The field lead will also verify that
the field team and any subcontractors have been scheduled and briefed and that the
contracts for the subcontractors have been signed by both parties. Any deficiencies noted

during this readiness review will be corrected prior to initiation of sampling activities.

The second readiness review will be completed by the database administrator before final

data are released for use to verify that all results have been received from each laboratory,

data validation and data quality assessment have been completed for all of the data, and data

qualifiers have been entered into the database and verified. Any deficiencies noted during
this review will be corrected by the database administrator, the task QA coordinator, or their
designee. Data will not be released for final use until all data have been verified and
validated. No report will be prepared in conjunction with the readiness reviews. However,

the SJRWP project coordinator and data users will be notified when the data are ready for

use.
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Technical review of intermediate and final work products generated for this task will be
completed throughout the course of all sampling, laboratory, data validation, data
management, and data interpretation activities to ensure that every phase of work is accurate
and complete and follows the QA procedures outlined in this QAPP. Any problems that are
encountered will be resolved between the reviewer and the person completing the work.
Any problems that cannot be easily resolved or that affect the final quality of the work
product will be brought to the attention of the SJRWP technical team coordinator and
SJRWP project coordinator.

The laboratory will be required to have implemented a review system that serves as a formal
surveillance mechanism for all laboratory activities. Details will be provided in the

laboratory QA plan.

Technical system audits may be conducted if serious problems are encountered during
sampling or analysis operations. If completed, these audits will be conducted by the task QA
coordinator or designee, or by the laboratory, as appropriate. These audits may consist of on-
Site reviews of any phase of field or laboratory activities or data management. Results of any
audits will be provided in the draft PSCR.

Any task team member who discovers or suspects a nonconformance is responsible for
reporting the nonconformance to the task manager, the task QA coordinator, or the
laboratory project or QA manager, as applicable. The task QA coordinator will ensure that
no additional work dependent on the nonconforming activity is performed until a confirmed
nonconformance is corrected. Any confirmed nonconformance issues will be relayed to the

SJRWP technical team coordinator.

3.2 Reports to Management

The laboratory will keep the laboratory coordinator informed of their progress on a weekly

basis. The laboratory will provide the following information:

e Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group.

* Summaries of any laboratory QC data outside of control limits and any corrective
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actions implemented.
 Descriptions and justification for any significant changes in methodology or QA/QC

procedures.
The task QA coordinator will provide this information to the Integral project manager.

Individual laboratories will be required to have implemented routine systems of reporting
nonconformance issues and their resolution. These procedures are described in the
laboratory QA manual. Laboratory nonconformance issues will also be described in the

PSCR if they affect the quality of the data.

Data packages and EDDs will be prepared by each laboratory upon completion of analyses for
each sample delivery group. The case narrative will include a description of any problems

encountered, control limit exceedances (if applicable), and a description and rationale for any
deviations from protocol. Copies of corrective action reports generated at the laboratory will

also be included with the data package.

Data validation reports will be prepared following receipt of the complete laboratory data
packages for each sample delivery group. These reports will be provided to the task QA
coordinator when validation is completed for each parameter. A summary of any significant

data quality issues will be provided to USEPA with the data report.
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4 DATA VALIDATION AND USABILITY

Data generated in the field and at the laboratories for work at the northern and southern
impoundments will be verified and validated according to criteria and procedures described
in this section, and as described in the future addendum submitted on behalf of IPC. Data

quality and usability will be evaluated, and a discussion will be included in the PSCR.

4.1 Criteria for Data Review, Verification, and Validation

Field and laboratory data for this task will undergo a formal verification and validation
process. All entries into the database will be verified. All errors found during the
verification of field data, laboratory data, and the database will be corrected prior to release
of the final data.

Data verification and validation for dioxins and furans, metals, and organic compounds will
be completed in accordance with Guidance on Environmental Data Verification and
Validation (USEPA 2002a) and according to methods described in USEPA’s National
Functional Guidelines for inorganic and organic data review (USEPA 2004, 2005a, 2008).
Performance-based control limits established by the laboratories and control limits provided
in the method protocols will be used to evaluate data quality and determine the need for data
qualification. Performance-based control limits are established periodically by the

laboratory. Current values will be provided in the laboratory QA plans, as applicable.

Results for field splits will be evaluated against a control limit of fifty percent RPD. Data will
not be qualified as estimated if this control limit is exceeded, but RPD results will be
tabulated, and any exceedances will be discussed in the PSCR. Equipment wipe blanks will
be evaluated and data qualifiers will be applied in the same manner as method blanks, as
described in the functional guidelines for data review (USEPA 2004, 2005a, 2008).

Data will be rejected if control limits for acceptance of data are not met, as described in
(USEPA 2004, 2005a, 2008).
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4.2 Verification and Validation Methods

Both the chemical and conventional analyses will undergo verification and validation, as

described below.

Field data will be verified during preparation of samples and COC forms. Field data and
COC forms will be reviewed daily by the field lead. After field data are entered into the
project database, 100 percent verification of the entries will be completed by a second party
to ensure the accuracy and completeness of the database. Any discrepancies will be resolved

before the final database is released for use.

Data verification and validation will be completed as described in Section 6.1 by either
Integral or a data validation firm. The first data package generated will be fully validated,
equivalent to a Stage 4 validation as described in USEPA (2009c¢). If no major problems are
encountered during validation of this package, full validation will be completed at a rate of
approximately 30 percent of the dioxin and furan samples. Validation for the remaining data
will be based on a review of the sample and QC data, equivalent to a Stage 2B validation. If
problems are encountered, the laboratory will be contacted for resolution. Additional full
validation will be completed if required to fully assess the quality of the data to verify that

the laboratory errors have been addressed.

The accuracy and completion of the database will be verified at the laboratory when the
EDDs are prepared and again as part of data validation. Ten percent of entries to the
database from laboratory EDDs will be checked against hard-copy data packages. In addition
to verification of field and laboratory data and information, data qualifier entries into the
database will be verified. Any discrepancies will be resolved before the final database is

released for use.

Reporting limits for non-detects will be compared to the MRL goals to evaluate method
sensitivity for each sample. Any exceedance of actual MRLs over the target MRLs will be

discussed in the letter report.
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4.3 Reconciliation with User Requirements

Both the chemical and conventional analyses will undergo reconciliation with user

requirements, as described below.

The goal of data validation is to determine the quality of each data result and to identify
those that do not meet the task measurement quality objectives. Nonconforming data may
be qualified as estimated (i.e., a J-qualifier will be applied to the result) or rejected as
unusable (i.é., an R-qualifier will be applied to the result) during data validation if criteria for
data quality are not met. Rejected data will not be used for any purpose. An explanation of
the rejected data will be included in the draft Preliminary Site Characterization Report
(PSCR).

Data qualified as estimated will be used for all intended purposes and will be appropriately
qualified in the final project database. However, these data are less precise or less accurate
than unqualified data. Data users, in cooperation with the SJRWP technical team
coordinator and the task QA coordinator, are responsible for assessing the effect of the

inaccuracy or imprecision of the qualified data on statistical procedures and other data uses.
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5 SCHEDULE

Based on the schedule provided in the RI/FS Work Plan, the following milestones are
anticipated for the groundwater-related work discussed in this Groundwater Study SAP.
These dates are subject to change based on unforeseen events, or mutually-agreed schedule
modifications. Given recent request by USEPA to include assessment of the potential
southern impoundment in the Groundwater Study SAP, additional schedule information is
provided, below. Specific schedule considerations for the Groundwater Study SAP
addendum to be submitted on behalf of IPC and implementation thereof will be discussed

with USEPA, the current goal being inclusion of those study results in the PSCR.

e October 1, 2010 — Submission of this Draft Groundwater Study SAP for Agency
review

e November 8, 2010 — Resubmission of this Groundwater Study SAP for Agency review

¢ December 14, 2010 - Provision of Agency comments.

* December 16, 2010 — Submission of Final Groundwater Study SAP

* December 20, 2010 - Final Groundwater Study SAP approval by Agency

* December 27, 2010 ~ April 29, 2011 — Groundwater Study SAP implementation,
including data management

* July — November 2011 - Draft and Final PSCR preparation, review, and approval

An accelerated schedule may be required to coordinate with planned removal action

construction activities.
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Registered TWDB Groundwater Wells Near The Site

Table 1

Top of Well
TWDE Well Owner op ,o N Well Depth (feet) Aquifer
Number Elevation (feet)
Harris County
4 .
6516506 WCID 1 0 537 Lower Chicot
6516811 Vahlco Corp 32 350 Lower Chicot
6516812 C. Fitzgerald 30 125 Upper Chicot
Please also refer to Figure 4.
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Primary and Secondary COPCs — Northern Impoundments

Table 2

Type of COPC

Chemical

Primary

Dioxins and furans
Aluminum

Arsenic

Barium

Cadmium
Chromium

Cobalt

Copper

Lead

Magnesium
Manganese
Mercury

Nickel

Vanadium

Zinc

Bis (2-ethylhexyl) phthalate

Secondary

PCBs

Acenaphthene
Carbazole
Chloroform
2,4-Dichlorophenol
Fluorene
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol
2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol
Hexachlorobenzene
2,4,5-Trichlorophenol
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Table 3

Number of Locations Sampled-Northern Impoundments

Groundwater Study SAP
San Jacinto River Waste Pits Superfund Site

tools

Low flow sampling techniques, screened

Groundwater, COPCs® TSS 7 wells
zone of wells
Geotechnical Piston Corer 3 borings

See Figure 9

well construction in three locations at site
perimeter spaced to allow groundwater
quality and flow characterization

Number of Approximate
L Sampling Method Locations Coordinates” Sample Locations Analytes Study Elements
Site soils®, COPCs® Direct push rig and standard sampling 3 borings "Deep" borings advanced for monitoring P — e

o

5
Monitoring well pairs installed in three
locations at site perimeter spaced to allow
groundwater quality and flow
characterization

Primary and secondary COPCs®

Nature and extent

Three locations within the impoundment

Permeability

Nature and extent

Notes

COPC = chemical of potential concern (see Table 2)

?See Soil Study SAP for additional details on soil sampling and analyses.
®Four sampling locations are planned, consisting of a deep and shallow boring pair at three locations and a temprary shallow well requested by USEPA/TCEQ in the impoundment. Monitoring wells will be installed in each boring. Soil sampling will be conducted in only

the deep boring in each pair. No soil sampling will be conducted in the temporary well location. See Figures 3 and 9.
“Locations are approximate; as-built locations will be surveyed following field work. Coordinates in Texas South Central NAD 83, US Survey Feet,

4See SAP Section 1.5
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Table 4
Sample Containers, Preservation, and Holding Time Requirements
Groundwater Study SAP
San Jacinto River Waste Pits Superfund Site

Container °
Matrix Type Size Laboratory Parameter Preservation Holding Time Sample Size °
Water (groundwater)
HDPE 500 mL 18D Metals (total and dissolved) 4+2°C, HNO, to pH<2 6 months 100 mt
HDPE 500 mL TBD Mercury ) 412°C, HNO, to pH<2 28 days 100 mt
AG 1L TBD Dioxins/furans 4+2°C 1year/1year® 1L
AG 1L TBD Semivolatile organic compound 412°C 14 days 500 mL
AG 1t T8D PCBs 412°C 14 days 500 mL
HDPE L T8D Total suspended solids 4+2°C 7 days 1L
Soil®
WMG 8 oz. TBD . T0C 4+2°C 28 days 10g
WMG 16 oz. TBD Grain size 412°C 6 months 500¢g
Polycarbonate core 18D TBD Permeability 412°C None Core tube”
Equipment Filter Wipe Blanks
HDPE 4 0z2. 18D Metals 41+2°C 6 months 1 wipe
HOPE 401 TBD Mercury . Ax2°C 28 Days 1 wipe
AG 40z, TBD Dioxins/furans 4+2°C 1year/1year © 1 wipe
AG 401 TBD PCBs 412°C 7 days/40 days 1 wipe
AG 4 0z. T8D Semivotlatile organic compound 412°C 7 days/40 days © 1 wipe

Notes
AG = amber glass
HDPE = high density polyethylene
NA = not applicable
TBD =to be determined
WMG = wide mouth glass

“The size and number of containers may be modified by the analytical laboratory.

l’Sample sizes may be modified one laboratory selection is made.

“Samples will be shipped to the laboratory on ice at 4+2°C. Once received at the laboratory, samples will be stored at -20°C.
*Extracts will be stored at -10°C.

“Holding time for samples prior to extraction/ holding time for extracts.

‘published holding time does not exist. Holding time shown is based on best professional judgment.

ESee Soil Study SAP for additional details on soil sampling and analyses.

PCore tube is a minimum of 1"in diameter by 1" high.
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Table 5

Proposed Laboratory Methods for Samples
Groundwater Study SAP

San Jacinto River Waste Pits Superfund Site

Matrix Parameter Laboratory Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure
Water {groundwater) |Metals (filtered and unfiltered)
Aluminum, arsenic, barium,
cadmium, chromium, cobalt,
copper, lead, magnesium, TBD EPA 3050 Strong acid digestion EPA 60108/6020 ICP/ICP-MS
manganese, nickel, vanadium,
zinc
Mercury TBD EPA 7470A Acid digestion/oxidation EPA 7471A CVAA
Organics {unfiltered)
Separatory
Dioxins /furans TBD EPA 1613B funnet/Soxhlet/solid EPA 1613B HRGC/HRMS
phase extraction
Separatory
EPA funnel/continuous liquid-
PCB Arocl 8D EPA 8082 GC-ECD
CB Aroclors 3510C/3520C/3535A | liquid/solid phase
extraction
Separatory
EPA funnel/continuous liquid-
SVOCs 8D EPA 8270C GC/MS
3510C/3520C/3535A liquid/solid phase /
extraction
Conventional
TSS T8D EPA 160.2 Filter and dry EPA 160.2 Weigh residue
Sail’ Geotechnical/Conventional
ASTM D-422 and D-
Grain size T8D NA NA 1140 with USEPA Sieves and hydrometer method
(1986) modifications
TOC TBD Walkley-Black Dichromate oxidation Walkley-Black Dichromate oxidation
Permeability TBD ASTM D2434/D5084 |[Laminar flow measuremen{ASTM D2434/D5084 |Laminar flow measurement

Notes

1. Grain size, TOC and permeability samples will be analyzed. All other soit samples will be archived. See Soil Study SAP for additional details on soil sampling.

CVAA = cold vapor atomic absorbtion spectrometry
EPA = U.S. Environmental Protection Agency

GC/ECD = gas chromatograpthy/electron capture detector

GC/MS = gas chromatography/mass spectrometry
HRGC = high-resolution gas chromatography

HRMS = high-resolution mass spectrometry

Draft Final Groundwater Study — Sampling and Analysis Plan
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ICP = inductively coupled plasma-atomic emission spectrometry
ICP/MS = inductively coupled plasma/mass spectrometry

NA = not applicable
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Table 6

Analytes, Analytical Concentration Goals (ACGs), Method Reporting Limits (MRL), and Method Detection Limits

{MDL) for Groundwater Samples

Groundwater Study SAP

San Jacinto River Waste Pits Superfund Site

Analyte CAS Number | ACG {ug/L)’ | MRL MDL
Metals
Aluminum 7429-90-5 50-200 4 50 40
Arsenic 7440-38-2 10 b 10 4
Barium 7440-39-3 2000 b 5 0.5
Cadmium 7440-43-9 5 b 5 0.9
Chromium 7440-47-3 100 b 5 2
Cobalt 7440-48-4 7.3 f 1 0.4
Copper 7440-50-8 1000 f 10 5
tead 7439-92-1 15 b, e 10 4
Magnesium 7439-95-4 NA 20 0.4
Manganese 7439-96-5 50 f 5 0.7
Nickel 7440-02-0 490 f 20 3
Vanadium 7440-62-2 1.7 f 0.2 0.03
Zinc 7440-66-6 5000 c 10 2
Mercury 7433-97-6 2 b 0.2 0.02
Organics
Dioxins/furans
Dioxins and Furans {as 2,3,7,8 TCDD) 1746-01-6 3.00E-05 b 1,00E-05 3.70E-07
Total PCBs 1336-36-3 0.5 b 0.2 0.049
Semivolatile Organic Compounds
Acenaphthene 83-32-9 1500 f 0.02 0.0044
Carbazole 86-74-8 46 f 0.02 0.0045
2,4-Dichlorophenol 120-83-2 73 f 10 0.297
Fluorene 86-73-7 980 f 0.02 0.0038
Naphthalene 91-20-3 0.14 d 0.2 0.022
Pentachlorophenol 87-86-5 1 b 1 0.34
Phenanthrene 85-01-8 730 f 10 0482
Phenol 108-95-2 7300 f 10 0.324
2,3,4,6-Tetrachlorophenol 58-90-2 730 f 10 0.55
2,4,6-Trichlorophenol 88-06-2 6.1 d 0.5 0.058
Hexachlorobenzene 118-74-1 1 b 0.2 0.022
2,4,5-Trichlorophenot 95-95-4 2400 f 10 0.381
Bis(2-ethylhexyl)phthalate 117-81-7 6 b 1 0.13
Notes:
Both National Drinking Water Standards and TCEQ TRRP PCLs were reviewed:; the more stringent standard has been applied.
MRLs/MDLs for Vanadium and Naphthalene may be revised during laboratory evaluation.
Additi cor i data isting of turhidity, di d oxygen, specific condi ce, , pH and d d will be coll d with
field i during develop purging and . See FSP.

a. National Drinking Water Standards were adopted where available. In the case that

no primary or secondary MCL was available USEPA risk based screening levels

for tap water were assumed.

b. Primary MCL

¢. Secondary MCL

d. USEPA risk-based screening level for tap water

e. Primary MCL is an Action Level defined as the level of lead or copper which, if

exceeded in over 10% of the homes tested, triggers treatment for corrosion control.

f. PCL for residential groundwater ingestion. Where available, TCEQ adopts the

National secondary MCL in the case that this value is lower than the primary

MCL or risk based value derived.

g. Texas value is for thallium and compounds (as thallium chloride).

CAS = Chemical Abstract Service

MCL = Maximum Contaminant Level

PCL = Protective Concentration Level

TCEQ = Texas Commission on Environmental Quality
TRRP = Texas Risk Reduction Program

USEPA = United States Environmental Protection Agency
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